Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

1/16 



FIG. 1 



K 2 0 (or K 2 C03)-Nb 2 05 

1600 f — ~~ r — -i J — T 




Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ret.: 9319G-000650 

2/16 



FIG. 2 



MELTING 
POINT OF 

KNbO s 



EUTECTIC 
TEMPERATURE 
OFKNb0 3 

AND 

3K 2 ONb 2 0 5 KNbQ 3 



' 


' A 









3K 2 0-Nb 2 0 5 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

3/16 



FIG. 3A 




FIG. 3B 




FIG. 3C 




FIG. 3D 




FIG. 3E 



15 




16 
13 

12 

11 



FIG. 3F 



100 



■ 13 
12 

11 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT. FREQUENCY FILTER, FREQUENCY OSCILLATOR. 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

4/16 



FIG. 4A FIG. 4B 




FIG. 4C FIG. 4D 




FIG. 4E 



FIG. 4F 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR. 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (etal) 
Atty. Ref.: 9319G-000650 

5/16 



10000 i— r 



FIG. 5A 

OKNb0 3 X LIQUID PHASE 




8 

CO 



CO 



40 50 60 

2Theta (deg) 



70 



80 



FIG. 5B 



10000 




40 50 60 
2Theta (deg) 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

6/16 



FIG. 6 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM. 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

7/16 



FIG. 7 



18 





13 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 



29 



8/16 

FIG. 8A 




FIG. 8B 




FIG. 8C 



iiiiiiiiiiiiii iiiiiiiiiiiiiiiiii i miimiiiiiiimiiiiiiiii!!:: 




FIG. 8D 




30 



FIG. 8E 




iiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!! 





FIG. 8F 



3fflB@BSB@S3lBHilS9SBaBBH£&fflfgBSB^ 



20(H 



1 minimi minimi mil 



<^25 

23 
22 



-27 
-26 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.:9319G-000650 

9/16 



FIG. 9 



18 



19 



































\ m 


& 






;r 




~n 




hi 






::, 








■if; 




m 


m 


15; 


m 




Ill 


















h [ 












lis mil 


• m 




m 


































t:,{ 


Si 




































: a 








































i*I 




















r:- 




• V 












; is* 




















28S 


§ 








e3> 






























■7--J. 




1 






i 






iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!::;; 



■25 
■24 

23 
22 



-27 

-26 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

10/16 



FIG. 10A 




FIG. 10F 



-35 
-34 



300 < 



liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinummummimnnimimi 



-32 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR. 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

11/16 



FIG. 11 



18 




IBBBBBOSSfllBQIIBQBIBI 
laBBBBBDaaBBBflaBDHDI 



m 



iuhbhbhi 
in sums mm 

111 II II 181111! 

I ?33 EE3 S3 S3 £39 HE! t 




II 11 1111)11 US 
ElISiliijglllB 

83 IBS 533 SB ES BB 1 

&BBBBBSBBDQ8! 
BQBBBSIflSBBlIB! 



mm-— 



i ii ii n ii ii II II ii ii ii n n ii ii II ii ii q ii ii II ii ii ii ii ii ii ii 1 1 1 1 ri n ri ri il nhn. 



•35 
-34 



33 
■32 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

12/16 

FIG. 12 




Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR. 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

13/16 



FIG. 14A 



62 



64 63 65c 68 




600 



FIG. 14B 



r 



/ 63 



67 66 68 

( ± 




67 6 ' 6 ^ 




}4 ^-65c 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

14/16 



in 

rH 

O 






P4 




O 




H 




00 




Ph 






O 




V 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR, 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 



15/1fi 




d 



CO 
CO 
00 




1 


r 


CONTROL 
CIRCUIT 









_Q 
CD 
00 



Title: METHOD OF MANUFACTURING POTASSIUM NIOBATE SINGLE CRYSTAL THIN FILM, 
SURFACE ACOUSTIC WAVE ELEMENT, FREQUENCY FILTER, FREQUENCY OSCILLATOR. 
ELECTRIC CIRCUIT, AND ELECTRONIC APPARATUS 
Inventor(s): Takamitsu HIGUCHI (et al) 
Atty. Ref.: 9319G-000650 

16/16 



FIG. 17 




